Obesity short-circuits stemness gene network in human adipose multipotent stem cells.
The discovery of adipose multipotent stem cells has provided new insights to explore cellular mechanisms involved in adipose tissue function. In the present work, we aimed to evaluate how the adipogenic environment influences the stemness of the resident multipotent stem cells. To achieve this goal, human omental multipotent stem cells (hO-MSCs) were isolated, expanded, and characterized in both healthy lean and morbidly obese individuals. We observed decreased cell proliferation, premature senescence, and increased cytokine secretion associated with increasing body mass index of the patients. Consistent with the latter finding, the hO-MSCs derived from patients with morbid obesity lose their multilineage differentiation capacity associated with a dysregulation in the Wnt, Notch, and Sonic Hedgehog signaling pathways. Moreover, microRNAs involved in the regulation of stemness, cell differentiation, and senescence were also up-regulated in obese individuals. Altogether, our data show that obesity causes a general short circuit in the stemness gene network of hO-MSCs.